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Amendments to the Claims 

This listing of claims replaces all prior versions, and listings, of claims in the above- 
identified application: 



1 . (Currently Amended) A polymerizable dental composition suitable for use in the oral 
environment comprising: 

an ethylenically unsaturated compound; 

a dental additive; and 

an initiator system comprising an aiylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
1 

and a cation fea ring a positively chargod nitrogen atom or a positively charged phosphorus atom 
selected from: 

U a_phosphorus-containing cation of Formula III: 

R 2 

R 2 -P-R 2 
R 2 

HI 

where each R 2 is independe ntly an un substituted alky!, an alkvl substituted 
with a hydroxy, an unsu bstituted arvl, an and substituted with an alkvl. 
hydroxy, or combinations thereof: <jr 

a nitrogen-containing c ation having a ring structure comprising a 4 to 12 

member heterocyclic gro up having a positively charged nitrogen atom- 
said heterocyclic being sat urated or unsaturated and havin g up to 3 
heteroatoms selected from o xygen, sulfur, nitrogen, or combinations 
thereof wherein said ring structum j§ ^ substituted or substituted a 
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substituent selected from an alkvl. arvl. acvl alkoxy. arvloxv, halo. 

mercapto, amino, hydroxy. azo, cvano, carboxv. alkoxvcarbonvl. 

aryloxvcarbonvL halocarbonvL or combinations thereof , 
wherein the arylsulfinate salt has an oxidation potential in N ? N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^o aryl or a 
C 3 . 30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

2. (Currently Amended) The polymerizable dental composition of claim 1 wherein the 
dental additive is selected from the group consisting of fluoride sources, whitening agents, 
anticaries agents ( e .g., xylite} ), remineralizing agents (e.g., calcium phosphate compounds) , 
enzymes, breath fresheners, anesthetics, clotting agents, acid neutralizes, chemotherapeutjc 
agents, immune response modifiers, medicaments, indicators, dyes, pigments, wetting agents, 
surfactants, buffering agents, viscosity modifiers, thixotropes, fillers, polyols, antimicrobial 
agents, antifungal agents, stabilizers, agents for treating xerostomia, desensitizers, and 
combinations thereof. 

3. (Original) The polymerizable dental composition of claim 1 wherein the dental additive 
is a photobleachable dye. 

4. (Original) The polymerizable dental composition of claim 1 wherein the composition is 
in a form selected from the group consisting of a dispersion, a suspension, an emulsion, a 
solution, and combinations thereof, 

5. (Original) The polymerizable dental composition of claim 1 wherein the composition is a 
primer, a dental adhesive, an orthodontic adhesive, a coating, a sealant, a cement, a restorative, or 
combinations thereof. 
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6. (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1000 nanometers. 

7. (Original) The polymerizable dental composition of claim 6 wherein the sensitizer is 
selected from the group consisting of camphorquinone, benzil 3 furil, 3,3,6,6- 
tetramethylcyclohexanedione, phenanthraquinone, 1 -phenyl- 1,2-propanedione, and combinations 
thereof. 

8. (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises an electron acceptor having a reduction potential in N,N-dimethylformamide of 
H-0.4 to -1.0 volts versus a silver/silver nitrate reference electrode. 

9. (Original) The polymerizable dental composition of claim 8 wherein the electron 
acceptor is an iodonium salt, a hexaarylbisimidizole, a persulfate, a peroxide, a metal ion in an 
oxidized state, or combinations thereof 

10. (Original) The polymerizable dental composition of claim 8 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1 000 nanometers. 

1 1 . (Original) The polymerizable dental composition of claim 1 wherein the initiator system 
further comprises a reducing agent different from the arylsulfinate salt. 

1 2. (Currently Amended) A polymerizable composition comprising: 
an ethylenically unsaturated compound; and 
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an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation having a positively charged nitrogen atom or a positively charged phoaphorus atom 
selected from: 

1 > a pho sphorus-containing cation of FormulaJII: 

R 2 

R 2 — P-R 2 
R 2 

HI 

where each R 2 is ind ependently an unsubstituted alkvl. an alkvl substituted 
with a hydroxy, an unsubsti tuted arvL an arvl substituted with an alkvl. 
hydroxy, or combinations thereof: or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 

member heterocyclic g roup having a positively charged nitrogen atom, 
said heter ocyclic being saturated or unsaturated and haying up to 3 
heteroatoms selecte d from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring stru cture is unsubstituted or substituted with a 
substituen t selected from an alkvl, arvl. acvl. alkoxv. aryloxy. hal^ 
merc apto, amino, hydroxy, azo. cyano, carboxv. alkoxvcarbonvl. 
aryloxycarbonvl halocarbon vl. or combinations thereof 
wherein the arylsulfinate salt has an oxidation potential in N s N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C 6 . 3 o aryl or a 
C 3 - 3 Q heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group v and 

wherein the polymerizable composition is a dental material suitable for use in the oral 
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environment 



13. (Original) The polymerizable composition of claim 12 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1000 nanometers. 



14. (Original) The polymerizable composition of claim 12 wherein the initiator system 
further comprises an electron acceptor having a reduction potential in N 9 N-dimethy|formamide of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

1 5. (Original) The polymerizable composition of claim 14 wherein the initiator system 
further comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range 
of 250 to 1 000 nanometers. 

16. (Original) The polymerizable composition of claim 12 wherein the initiator system 
further comprises a reducing agent different from the aiylsulfinate salt. 

1 7. (Original) The polymerizable composition of claim 1 2 further comprising a 
photobleachable dye. 

1 8. (Withdrawn - Currently Amended) A method of hardening a composition comprising 
irradiating a polymerizable dental composition comprising: 

an ethylenically unsaturated compound; 
a dental additive; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 
1000 nanometers; and 

an aiylsulfinate salt having an anion of Formula T 
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Ar 1 — S0 2 

I 

and a cation having a poGitivcly charged nitregen atom or a positively charged phosphorus atom 
s elected from: 

U a phos phorus-containing cation of Formula HI: 

? 

R 2 -P + -R 2 
l 2 
R 



in 

where each R 2 is ind ependently an unsubstituted alkvl an alky] substituted 
with a hydroxy, an uns ubstituted aryl an arvl substituted with an alkvl. 
hydroxy, or combinations thereof: or 

23 a nitrogen-containing cation having a ring structure comprising a 4 to 12 

member heterocycli c group having a positively charged nitrogen atom. 
said hete rocyclic being saturated or unsaturated and having up to 3 
heteroatoms sel ected from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from a n alkvl. arvl. acvL alkoxy arvloxv. halo. 
mercapto, amino, hydroxy, azo. cva no. carboxv. alkoxvcarbonvl. 
arvloxvcarbonvL halocar bonvl. or combinations thereof 
wherein the aiylsulfinate salt has an oxidation potential in N,N-dirnethylfonnamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^au aryl or a 
C 3 . 30 heteroaiyl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

1 9. (Withdrawn) The method of claim 1 8 wherein the sensitizer is selected from the group 
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consisting of camphorqtrinone, benzil, furil, 3,3,6,6-tetramethylcyclohexanedioae, 
phenanthraquinone, 1 -phenyl-1 ,2-propanedione, and combinations thereof. 

20. (Withdrawn) The method of claim 1 8 wherein the polyraerizable dental composition 
further comprises an electron acceptor having a reduction potential in HN-dimethylformamidc of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 



21. 



(Withdrawn - Currently Amended) A method of hardening a composition comprising: 
combining components to form a hardenable dental composition; and 
allowing the dental composition to harden, wherein the components comprise: 

an ethylenically unsaturated compound; 

a dental additive; 

an electron acceptor having a reduction potential in N,N-dimetbylformamide of 

+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode; and 
an arylsulfinate salt having an anion of Fonnula I 

Ar 1 — S0 2 " 

I 

and a cation having a positively charged Tiitrn g o n n tnni m , i positively uh aig u l 
-selected from: 
1) a phosphorus-contai ning cation nf Formula TIT 

R 2 -P + ~R 2 
R 2 



w here each R 2 is independently an unmihs t itutcd ailcvl. a n alkvl substitute 
with a hydroxy, an unsuhst jtuted arvl. an arvl substituted with an flllry l, 
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hydroxy, or combinations thereof: or 
2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 
member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated, or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkyL arvL acvl alkoxy. aryloxy. halo, 
rnercapto. amino, hydroxy, azo. cyano. carboxy. alkoxvcarbonvl 
arvloxvcarbonvL halocar bonvL or combinations thereof , 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylfonnamide of 0.0 
to +0,4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a C^o aryl or a 
C 3 _30 heteroaryl that is vmsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

22. (Withdrawn) The method of claim 21 wherein the electron acceptor is an iodonium salt, 
a hexaaiylbisimidizole, a persulfate, a peroxide, a metal ion in an oxidized state, or combinations 
thereof. 

23. (Withdrawn) The method of claim 21 wherein the components further comprise a 
sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 1000 
nanometers. 

24. (Withdrawn) The method of claim 23 wherein the method further comprises irradiating 
the hardenable dental composition. 

25. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 
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applying a hardenable dental composition to the dental structure surface; and 
irradiating the dental composition, 
wherein the hardenable dental composition comprises: 
an ethylenically unsaturated compound; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 
250 to 1000 nanometers; and 

an arylsulflnate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation having a poait i v o ly charged nitrogen atom or a positiv e ly charged phosphorus atom 
selected from: 

1 ) a ohosphonis-containing cation of Formula III: 

R 2 

R 2 -P-R 2 



where each R-js independently an unsubstituted alkvL an alkvl substituted 
with a hydroxy, an unsubsti tuted arvl. an aivl substituted with an alkvl. 
hydroxy, or combinations thereof: or 

2) a nitrogen-containing cation havi ng a ring structure comprising a 4 to 12 

member het erocyclic grout) having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitrogen, or combinations 
thereof whe rein said ring structure is unsubstituted or substituted with a 
substituent se lected from an alkvl. arvl acvl. alkoxv. arvloxy, halo. 
mercapto. am ino, hydroxy, azo. cvano. carboxy. alkoxvcarbonvl. 
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aryloxvcarbonvl. halnc arbonvl. nr combinations riw^ nf 
wherein the arylsulfinate salt has an oxidation potential in W-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a Q.30 aryl or a 
C 3 .3o heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

26. (Withdrawn) The method of claim 25 wherein the hardenable dental composition further 
comprises a dental additive. 

27. (Withdrawn) The method of claim 25 wherein the sensitizer is selected from the group 
consisting of camphorquinone, benzil, foril 3,3,6,6-tetramemyIcyclohexanedione, 
phenanthraquinone, 1 -phenyl- 1 ,2-propanedione, and combinations thereof. 

28. (Withdrawn) The method of claim 25 wherein the hardenable dental composition further 
comprises an electron acceptor having a reduction potential in N,N-dimethylformamide of +0.4 
to -1 .0 volts versus a silver/silver nitrate reference electrode. 

29. (Withdrawn - Currently Amended) A method of treating a dental structure surface 
comprising: 

applying a hardenable dental composition to the dental structure surface; and 
allowing the hardenable dental composition to harden, 
wherein the dental composition comprises: 

an ethylenically unsaturated compound; 

an electron acceptor having a reduction potential in N,N-dimethylformamide of 
+0.4 to -1.0 volts versus a silver/silver nitrate reference electrode; and 
an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 3 ' 
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I 

and a cation having a positively oharged-m r r o gen atom or apooit i vely charged phosphorus atom 
se lected from: 

D a Phosphoms-containine cation of Formula TTT- 

R 2 

R 2 — P + -R 2 
R 2 



III 

>2 ■ 



where each RJs independently an unsuhst jtuted allcvl. an alkvl substituted 
with a hydroxy, an unsuh stituted arvl an arvl substituted with an alky l, 
hydroxy, or combinations thereof- or 

2} a nitrogen-containing cation having a ring structure comprising a 4 to 1 2 

member heterocyclic group having a positively charged nitrogen atom, 
said heterocyclic being s aturated or unsaturated and having nr> to 1 
heteroatoms selected from oxvpen , sulfur, nitrogen, or combinations 
thereof wherein said ring structure i s unsubstituted or substituted with a 
substituent selected fro m an alkvl. arvl. acvl. alVoxv. arvloxY bain 
mercapto. amino, hydroxy, azo. cv ano. carboxy. alkoxvcarhonvl, 
arvloxvcarbonvl. halo carbonvl. or combinations thereof. 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silyer/silver nitrate reference electrode, and wherein Ar 1 is a C H0 aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

3 0. (Withdrawn) The method of claim 29 wherein the hardenable dental composition further 
comprises a dental additive. 
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3 1 . (Withdrawn) The method of claim 29 wherein the electron acceptor is an iodonium salt, 
a bexaarylbisimidizole, a persulfate, a peroxide, a metal ion in an oxidized state, or combinations 
thereof 



32. (Withdrawn) The method of claim 29 wherein the hardenahle dental composition further 
comprises a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 
to 1000 nanometers. 



33. (Withdrawn) The method of claim 32 wherein the method further comprises irradiating 
the hardenable dental composition. 

34, (Withdrawn - Currently Amended) A self-etching, polymerizable dental composition 
comprising: 

an ethyl enically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality; and 
an initiator system comprising an arylsulfinate $alt having an anion of Formula I 

Ar 1 — S0 2 * 
I 

and a cation having a po s itiv e ly charged nrtregen atom or q positively charge -p hosphorus atom 
selected from: 

I ) a p hosphorus-containing cation of Formula HI: 

R 2 -P-R 2 
R 2 

m 

where each R 2 is independ ently an un. substituted alkvL an alkvl substituted 
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with a hydroxy, an unsubstituted arvl. an arvl substituted with an alkvl 
hydroxy, or combinations thereof: or 

2) a nitrog en-containing cation having a ring structure comprising a 4 to 12 

member heter ocyclic group having a positively charged nitrogen atom, 
said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms sele cted from oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substitue nt selected from an alkvl arvl acvl alkoxy. arvloxv. halo. 
rnercapto. amino, h ydroxy, azo. cvano. carboxv. alkoxvcarbonyl. 
aryloxycarbonvl, halocarbonvl or combinations thereof , 
wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C 6 -3o aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

35. (Withdrawn) The self-etching, polyraerizable dental composition of claim 34 wherein 
the composition is a primer, a dental adhesive, an orthodontic adhesive, a coating, a sealant, a 
cement, a restorative, or combinations thereof. 

36. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the composition is non-aqueous. 

37. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

38. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
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the initiator system further comprises an electron acceptor having a reduction potential inN,N- 
dimethylformamide of +0.4 to -I .0 volts versus a silver/silver nitrate reference electrode. 

39. (Withdrawn) The self-etching, polymerizable dental composition of claim 38 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

40. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the composition further comprises a fHIer. 

41 . (Withdrawn) The self-etching, polymerizable dental composition of claim 40 wherein 
the filler is a nanofiller. 

42> (Withdrawn) The self-etching, polymerizable dental composition of claim 34 wherein 
the acid functionality comprises carboxylic acid functionality, phosphoric acid functionality, 
sulfonic acid functionality, or combinations thereof 

43. (Withdrawn) The self-etching, polymerizable dental composition of claim 34 further 
comprising a photobleachable dye. 

44. (Withdrawn - Currently Amended) A self-etching, polymerizable dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality, 
an ethylenically unsaturated compound without acid functionality 
a surfactant; 
water; and 

an initiator system comprising an aryisulfinate salt having an anion of Formula I 
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Ar 1 — SO/ 
I 

and a cation having positively charg e d nitr o g nn n tnm o r a p os itive l y c ha r ged ph o i ^ U u im u luu i 
^elected from: 

D a phosphorus-containing cation of Formula ID: 

R 2 

R 2 -P + -R 2 

'a 
R 

in 

where each R-js indep endently an unsubstituted alkvl. an alkvl substituted 
with a hydroxy, an unsubs tituted arvl. an arvl substituted with an alkvl 
hydroxy, or combinations thereof: or 

2} a nitrogen-containing c ation having a ring structure comprising a 4 to 1 2 

member heterocyclic proun having a positively charged nitrogen atom- 
said heterocyclic being sat urated or unsaturated and having up to 3 
heteroatoms selected fr om oxygen, sulfur, nitrogen, or combinations 
thereof, wherein said ri ng structure is unsubstituted or substituted with a 
substitucnt selected from an alkvl. arvl. acvl. alkoxv. arvloxv. halo , 
mercapto. amino, hvdmxv. azn. cva no. carhoxy , alkoxvcarbonvl. 
arvloxvcarb onvl. halocarbonvl. or combinations' thereof ; 
wherein the arylsulfinate salt has an oxidation potential in N^-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar' is a C^o aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron witlidrawing group or an 
electron withdrawing group in combination with an electron donating group, 

wherein the self-etching, polymerizable dental composition is an emulsion. 
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45. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the emulsion is a water-in-oil emulsion. 



46. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the emulsion is physically stable. 

47. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition comprises less than 30% by weight water. 

48. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition is a water-in-oil micro-emulsion. 

49. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the composition further comprises a filler. 

50. (Withdrawn) The self-etching, polymerizable dental composition of claim 49 wherein 
the filler is a nanofiller. 

5 1 . (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

52. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 wherein 
the initiator system further comprises an electron acceptor having a reduction potential in N,N- 
dimethylformamide of +0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

53. (Withdrawn) The self-etching, polymerizable dental composition of claim 52 wherein 
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die initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

54. (Withdrawn) The self-etching, polymerizable dental composition of claim 44 further 
comprising a photobleachable dye. 

55. (Withdrawn - Currently Amended) A self-adhesive, polymerizable dental composition 
comprising: 

an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality, 
at least 40% by weight filler; and 

an initiator system comprising an aiylsulfinate salt having an auion of Formula I 

Ar— S0 2 " 
I 

and a cation h aving a positively - charg e d nitrogen atom or a positively charged phosphorus atom 
selected from: 

1 ) a phosphorus-containing cation of Formula IH; 

,2 



R 

I 

P 

I. 



R 2 — P^-R 2 



R 2 



EI 

where each R*is independen tly an unsubstituted alkvL an alkvl substituted 
with a hydrox y, an unsubstituted aryl, an arvl substituted with an alkvL 
hydroxy, or combinations thereof: or 

2) a nitrogen-containing cation having a ring structure comprising a 4 to 12 

member heterocyclic gro up having a positively charged nitrogen atom. 
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said heterocyclic being saturated or unsaturated and having up to 3 
heteroatoms selected from oxygen, sulfur, nitropen, or combinations 
thereof, wherein said ring structure is unsubstituted or substituted with a 
substituent selected from an alkvU arvL acvl. alkoxv, aryloxv. halo, 
mercapto. amino, hydroxy, azo, cyano, carboxy, alkoxvcarbonvL 
aryloxycarbonvL halocarbonvl, or combinations thereof , 
wherein the arylsulfinate salt has an oxidation potential in N 3 N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6_ 30 aryl or a 
C3-30 heteroaryl that is unsnbstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

56. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the composition is non-aqueous. 

57. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the acid functionality comprises carboxylic acid functionality, phosphoric acid functionality, 
sulfonic acid functionality, or combinations thereof. 

58. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the filler is a nanofiller. 

59. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 further 
comprising a photobleachable dye. 

60. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 
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6 1 . (Withdrawn) The self-adhesive, polymerizable dental composition of claim 55 wherein 
the initiator system father comprises an electron acceptor having a reduction potential in N,N- 
dimethylformamide of +0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode. 

62. (Withdrawn) The self-adhesive, polymerizable dental composition of claim 61 wherein 
the initiator system further comprises a sensitizer capable of absorbing a wavelength of actinic 
radiation in the range of 250 to 1000 nanometers. 

63. (New) The polymerizable dental composition of claim 2 wherein the anticaries agent 
comprises xylitol. 

64. (New) The polymerizable dental composition of claim 2 wherein the remineralizing 
agent comprises a calcium phosphate compound. 

65. (New) A polymerizable dental composition suitable for use in the oral environment 
comprising: 

an ethylenically unsaturated compound; 
a dental additive; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 



R 1 

•le- 
ft 
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II 

where R j and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N 7 N-dimethylformainide of 0.0 
to +0,4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C6-30 &ryl or a 
C3_ 3y heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

66. (New) A polymerizable composition comprising; 
an ethylenically unsaturated compound; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 

R 1 

R 4 — N + -R 4 
R 4 

II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N^N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C$.30 sryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group, and 

wherein the polymeri2able composition is a dental material suitable for use in the oral 
environment. 

67. (New) A method of hardening a composition comprising irradiating a polymerizable 
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dental composition comprising: 

an ethylenically unsaturated compound; 
a dental additive; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 250 to 
1 000 nanometers; and 

an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 

R 1 

R 4 -N-R 4 
R 4 

u 

where R j and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimetliylfbrmamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar l is a C6-30 aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

68. (New) A method of hardening a composition comprising: 

combining components to form a hardenable dental composition; and 
allowing the dental composition to harden, wherein the components comprise: 

an ethylenically unsaturated compound; 

a dental additive; 

an electron acceptor having a reduction potential in N 3 N-^iimethylformamide of 
+0.4to-L0 volts versus a silver/silver nitrate reference electrode; and 
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an arylsulfmate salt having an anion of Formula ] 

Ar—SO ■ 



I 



and a cation of Formula II: 



R 1 

R 4 — N*-R 4 



R 4 



II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfmate salt has an oxidation potential in N,N-dimethylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C 6 . 30 aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

69. (New) A method of treating 3 dental structure surface comprising: 

applying a hardenable dental composition to the dental structure surface; and 
irradiating the dental composition, 
wherein the hardenable dental composition comprises: 
an ethylenically unsaturated compound; 

a sensitizer capable of absorbing a wavelength of actinic radiation in the range of 
250 to ] 000 nanometers; and 

an arylsulfmate salt having an anion of Formula 1 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 



PAGE 2«36 * RCVD AT 10/16/2006 5:15:01 PM [Eastern Daylight TimeJ * SVR:USPTO-EFXRF-5Q2 * DN1S:2738300 * CSID:6123051228 * DURATION (mm-ss):05-00 



10/16/2006 16:14 FAI 6123051228 MUETING RAASCH GEBHARDT B1027 



Amendment and Response * - - 

SerialNo, 10/672,814 Pagc26of35 
Confirmation No.: 8914 
Filed: 26 September 2003 

For: DENTAL COMPOSITIONS AND METHODS WITH ARYLSULFINATE SALTS 

R 1 

R 4 — N— R 4 
R 4 

n 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimetbylformamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar' is a Cwo aryl or a 
C 3 . 3( , heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

70. (New) A method of treating a dental structure surface comprising: 

applying a hardenable dental composition to the dental structure surface; and 
allowing the hardenable dental composition to harden, 
wherein the dental composition comprises: 

an ethylenically unsaturated compound; 

an electron acceptor having a reduction potential in N,N-dimethylformamide of 
+0.4 to -1 .0 volts versus a silver/silver nitrate reference electrode; and 
an arylsulfinate salt having an anion of Formula I 

Ar 1 — SO z " 
1 

and a cation of Formula II: 

R 1 

R 4 — N-R 4 
R 4 

n 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 
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wherein the arylsulfinate salt has an oxidation potential in N.N-dimethylfonnamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C wo aryl or a 
C3-30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

71 . (New) A self-etching, polymerizable dental composition comprising: 
an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality; and 
an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar— S0 2 " 
I 

and a cation of Formula II: 

R 1 

R 4 -N-R 4 
R 4 

II 

where R 1 and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N,N-dimethylform amide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C 6 . 30 aryl or a 
C3.30 heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 

72. (New) A self-etching, polymeri2abIe dental composition comprising: 
an ethylenically unsaturated compound with acid functionality, 
an ethylenically unsaturated compound without acid functionality 
a surfactant; 
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water; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula I 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 

R 4 -N-R 4 
R 4 

n 

where R 1 and each R 4 are independently alley] groups having at least 3 carbon atoms, and 

wherein the arylsulfinate salt has an oxidation potential in N 3 N-diraethylfoimamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^o aryl or a 
C3.30 heteroaryl that is onsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group, 

wherein the self-etching, polymerizable dental composition is an emulsion. 

73, (New) A self-adhesive, polymerizable dentaj composition comprising: 
an ethylenically unsaturated compound with acid functionality; 
an ethylenically unsaturated compound without acid functionality, 
at least 40% by weight filler; and 

an initiator system comprising an arylsulfinate salt having an anion of Formula 1 

Ar 1 — S0 2 " 
I 

and a cation of Formula II: 
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R 1 

R 4 — N + -R 4 



where R l and each R 4 are independently alkyl groups having at least 3 carbon atoms, and 

wherein the arylsulfinate $alt has an oxidation potential in N,N-dimethylfonnamide of 0.0 
to +0.4 volts versus a silver/silver nitrate reference electrode, and wherein Ar 1 is a C^3o aryi or a 
C3_3o heteroaryl that is unsubstituted or substituted with an electron withdrawing group or an 
electron withdrawing group in combination with an electron donating group. 
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